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(54) Fe-B-R PERMANENT MAGNET HAVING 
CORROSION-RESISTANT FILM 

(57) Abstract: 

PROBLEIVI TO BE SOLVED: To provide an Fe-B-R 
permanent magnet, which is covered with a 
corrosion-resistant film that contains no hexavalent 
chrome and is superior in adhesion with respect to the 
magnet, restrained from deteriorating in magnetic 
properties, even if it is made to stand for long hours 
under condition of the temperature being SC'C, and 
relative humidity being 90%. superior in thermal shock 



resistance for withstanding a heat cycle of -40°C to SSX 
over a long time, and capable of stably displaying its 
high magnetic properties. 

SOLUTION: A metal oxide film of thickness 0.01 |im to 
1 urn is formed on the surface of a Fe-B-R permanent 
magnet through the intermediary of a metal film, where 
the metal oxide film is formed of metal oxide component 
that contains the same metal components as for the 
above metal film. 

COPYRIGHT: (C)2002,JPO 



(mB^^mn-ffff (jp) <i2) ^ |g ij^ 1^ ^ (A) ai)#iraHiiS8»# 

4^^2002- 184615 
(P2002-184615A) 
(43)&PIB 7^14^6^28B(200Z.6.28> 



(51)Inta.' 




FI 


f-73-r(#S5> 


H 0 1 F 1/053 




C 2 2 C 38/00 303A 5E040 


C2 2C 38/00 


30 3 




304 




304 


38/54 


38/54 




HO IF 


1/04 H 






mtm 


* m W*S®»5 OL (± 11 H) 




4^02001 -358361( P2001 -358361} 


(71)tBBA 


000183417 




(#0^1 1 - 226837 (D^M 








W'^l 1^ 8 ^ 10 B (1999. 8. 10) 




:*:BDff*Em'l»*KJttR4TB 7»19# 






(72)iei»« 






1$0¥IO- 262476 




:*:IEJ»Hl%p©*irfl:KI 2 TB15S17^ 




V^\Qt^ 8 ^ 31 B (1998. 8. 31 ) 








B* (JP) 








flRnO-279507 








JF«10^10^1H(199& 10.1) 








B* (JP) 


(74)fta!A 


100087745 




<»H¥10-286628 






<32)«5feB 


7^10^1^10^ 8 B(1998. 10.8) 








B* (JP) 















(54) HSWro^litj »iMSfi«SW^«Fe-B-R»*A«5 



(57) [1^] 

*'!*Mfc;-t&3i:^c<, -4 o°c~8 5"CcdMSiIiI 
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{ft*JS2] ^&mt)^Al. Sn. Zn, Cu. F 
e, Ni, Co, T i:fy^^m\,tn^<pf^<t^—o(D± 

a. 

[000 1] 

F e - B - R^^AlS^tCBit- S. <fc U ^iWtC 
•tszii:j&<, -4 O-C—S S'CODtaSDIiS'e®;^ 

^^mmiz^-t^ F e - B - R^^maizm-^^. 

[0002] 

{m^(Dmm f e - b - n d m^^msizi^-^n^ 

F e - B - R^i\mSlt. S m - C o ^^^IZit 

^x. ^mmiz&nxmimimt)^m\'^^tu m 
\'^(m/\m^mLx\>^s>z.ti!}^^s m^(Dm^xmpsit 

it. SfC'fi^aivxRiiFeSr-g-iDfeisb, i<i^^xmim 
i0t^ti^^<. i^o^mm^^^n^riz^Ltcm^ 

mG^m^mmfJii^(Dmmizm^iK^rdm^. mmm 

[0 0 0 3] 

[f§B^;«)^»p^^Lj:e)ii-rsiiM] ±m(D,mzm^. Pe 

*m^C^|^S4^Tl.^-5 (#i2^¥3 - 7 4 0 1 2-^<aifg# 
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xffi^fMS 9 0 %<7m\^rx<Dm:$^m!Ski:n^ i 
0 0 mrsmz^omummmm^ *; =fe i o 

[00 04] t.r=.. Fe-B-R^^mG(Dmmi>ZV 
?^fiSc•tS:^?*t)^^$4^TV^S*^ (#i;^¥4 - 2 2 0 0 

%0^rx(m:0!'iw!!ik^n^ 30 omss^iz^ 

[0 0 0 5] Fe-B-R^^mG<Dm:0^^ 

■5. z.<D:^mizm\'^^i'nhsmmM 

it. S8%i:M*L<5&v>/Nflif^DAS:fflvxSfc«?), 

(OMvm^mizisi-f&AmzMt^^^m^^ti^o 

[0 0 0 6] ifii^ F e-B-R^^K^am 

mmmt. m^m^'pmmmmzti^tibr. mpsmm 
ti^^vim^j^mmxcDmmtimm^nx^v. ^nizM 

[0 0 0 7] ^^x\ ^mmizi5\>^xit. mGt(Dmm 

40 nzM^mmmLx^wmimtimtt^ztfjiK. * 
r=.. -40'"c~85*c (Dmmmx(D^^mzt>t=.^ t - 
h'\)--(^Mz^mx^^mmm&^^u ^ht=M 

s F e - B - Rm.!KTm^Wjkr^z.ii^ m^nt 
•5. 

[0008] 

iZ^^Xm^(Dmi^^'i^^^\ZiS\^X, Fe-B-R 

50 ^iKmGmmiz^jm:^mm.\^. -eojLicA^*^^^ 



3 

1-16 5 10 5-^<cmm^ = #r»a¥i - 1 e 5 1 o 

mz. F e - B - R^h^^Kmsmmiz^m^^m^ 

mmtm&mmG±izmmizmmu -^<^^4^t{c 
•t sifi^ffi^tco V AT %mtitzsm -r s z: t s: 

[0 0 0 9] *58H^«. *A*AS^m(c»^^;&3tifct. 

- B - Rm^iKmGmmiz^m^^ifrhxmmii^o. 

2 iE«c«)*A?^li, tt*« 1 ^o^^mGiz 
iS\<^X. ^m&mtf^Al. Sn, Zn, Cu, Fe, N 
i, Co, Ti/bAe5;i«ti'&'>^<i:%-o(Z)^^^ 

mMii^O. 0 1 )eim~5 0/tmT'*)■5Zl^lS:#S^i:■t• 
[00 10] 

[|gH^C)SSfSCD?^B] ^fJjg^lCfeV AT, F e - B - 
ti, fe^Ali, Al, Sn, Zn, Cu, Fe, Ni, 

Co, Tip' ^mitn^'p^jt < t. t.-o*^tf e,*iSo 
[0 0 11] m^mmM^^m,^^:^mmm!i>m-^ti 40 

icTmifj;!'^*^. mm 

fe, ;ffiI^^tcSa^®lcMb, M, 
a?iJ>y^i:*a>^CD?f?IKb^2:SSL/T%)<fcVA:!iiili 50 
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2 0 0ic~5 0 0icicts:^-rszii:*^*uvA. 200 

'c^mxim^mmizM Lxmnr=.mm^^^-t^mi 
mm^^<Dmr}mx^izMMim^u m^im^ 

[0 0 12] ±ia®^i*(Cj:oT?^fi&-rs^>Sl^a)il 
jPtt, 0. 0 1 /im*i§T'*■5i:@4^feIiif:^$:5l»T' 
#^v^^3-e4^^^)'^fe^J, 5 0/imS:jg;tSiiiiSi3;^|-(D 

±^^m < ^j-tT'^; < , msc^w^ji'm^ 

/JnS < J5;-&fe-etl*^*SC?)T, 0 . 0 1 M m~ 5 0 m m 
7!)^M*b<, 0. 0 5 Atm~2 5 /itm7b^J;»JM*bV\„ 
[0 0 13] !&i3, JtfaG):;??SlCJ:oT?8^^®tC^ 

mmti>^tK^^x. memm 
ii^m^ii(DfSsimSc.^Mib?>^tijX'^^, mmit 

Z(D&mxn^X%^\>^t)\ ^-tS^M^bii^^?: 
m^-t^ fe4?)0||R*QfffilC J; o T - 1 

*^T^So iift«!«©taKt*, 5ooTcs:M^«>fc, me 

L * e> fe-etl*«&S®T, 5 0 0 TC£ATT^Te> CI i:*^ 

[0 0 14] ^mmitm^^mm.-t&:smimm!m. 

b-^®*tti!K:J3^SfS:i:a-^Sf5(c: * o T^f^tvS 

jm^m^u mmLx±m^m&m^m^t^v 
)v-'^)vm^iz^^z.ti!)\ ^mmm&m^mBiz 

[0 0 15] ^®Kbi^;geMtt, m^m:i^t(Dmmizm 

mtAi!if^^f)^^^j^^&mx$>^x%j:^^u mi(D^ 
mi\:Mij^^ii^^^£^^-^&B:X$>-DX%j:\'\ ±mmt 

#^^i:LT«, feilxtS, AlSJ'fbm SiSMbife 
Z r mm> T i SMb«K>*A^i!«tl«>'>* < H =b-o© 
^iHb«4i-;^>'^^fe>ti5o 

[0 0 16] #-®^M^b«4)-*Ae>^s^Mo)e) 

t>, SiSMb!(^>gai (SiOx^: 0<x^2) li, 
^?:?^fiK-rsfc«)®v^;i/|g*^®^MiKbfe;SJg;S:?^ 
^-r fe*® y;i'?SiCj:b^T^^TfeS,^,^, ffi®^M 

i^^b«^;{)AP,;&5^^^^■ts#^^cJ:b-^T^siaT 

i-SZlh*^T^S^.lCfeVATil5^*^J;V\ ZrSMbfe^ 

1^ (ZrOx>Sm: 0<x^2) «W:^(C*D;tTi&r 

fCAl®Hb#l>gtm (Al 2 0x>eiS: 0<xS3) 5:?^ 

i^mEi:^^mm^ji^(Diziri>ztf)^^mt^ji^, 
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l^-m^mm: (SiOx-Al20y>Sm: 0<x 

g2-o<y^3)^, si-zrm-^mitm&m (S 

iOx • Z r Oy^: 0<x^2 • 0<y^2) 
Si-Ti^^bife>^ (S iOx • TiOy^: 
0<xS2 • 0<y^2) fj:ifimif<btl^, S iWtit 

^l*^$:?^fi5tbfc^^T i;gaK®±tCS i -T i 
[0 0 17] \r)V-Jf;\,^m^izm\<^^9J\ymt. ^ 

[0 0 18] ifeMSMbife>aa^«Raa^i:«:S^^b^ 

■^mm-^n\zm\< ^ e)tl-g> Z r -fb-^CD^^l*, A 1 ^ 

V ^. S i ®Mb«fe.^$:?^^-rsi^lcfflv% btis S i -fb-^ 

iy Vtjii^^mi^ 1 ~3 OT;i'3dr2/;bSS:^-r^T;i' 40 
3dft/K?:ffl^'^■g>^i:*^M*Lv^. T i^-fb^^l^?:?^ 
^dcf Sl^lCffl V ^ T i -fb^CD^l*, T i <^)X h 
^S/K, :;^D3K:¥S/ K, :^h:¥>>K*ifi^^*<2~4 

CO 0 1 9] ^■miim^^i^m-hmz\i.. wm 

^<b^5:ia^LTfflVASz:2l*^T*#SffiS. ^H^^ 
7;i/3:^t/K^if<Z)^®^^b^=S:#*llT% :^ 

M^b-^iim-&LTfflVN.5z:i:t)T'gSo S 

i-K\Wi.^mmim^^Tm<t^w,z.\%. si-o- 50 
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Aiig^Sr^u i^i!a*u~4a)7;i/n=¥>>;bS 

7 x^;^^;^ i:*T'®^$ tlfe tjOT-fe o T t; J: 
V^) $:;&-r-g>Si-Al^^T;i/li:¥S/K?fcil*(DSi- 
Al^-^'fb-^5:fflv^•&3il*^T'SS„ z:a)J:e)^'fb-& 
ifelfcLTli, mjm\Z.\^. (H3CO) 3-Si-O- 
Al- (OCH3) 2-*?'^ (H5C2O) 3-Si-O 
-Al- (OC2H5) 2.^A^im\-fhi^^. 
[0 0 2 0] Mia>^^b^$:fflV^T«^b^l^^ 

±tc, s i-Ai^^Sffbi^;Sm$:?^fiR-rs#^, Si 
-a 1 ^^bife^*ic^*tis s i i: A 1 ®^tf^ 
;i4ESctc>irrs A 1 <z)^;MeS[ (a 1 /s i +a 1 ) *^o. 

0 0 IRh (^;i/Jt) {C^c«)J:'5{C, S i-fb-^ilA 1 
^b^$:^S^LTM^^fc^J, Si-fb-^ilSi-Al^ 
A'^b■^5:^!g^L■Cffl^^feU1-S^^l*"^M*b^r^. Z.(D 

Uoo, Ai;Kmi:(^#®T'0Mf5ttS:I^I±-r-&zii:*^ 

Lfe^®|gi«!a$:l 5 0*COTT'^Te)#^l*, ±iB©^ 
;i/J:b{iO. 5Jgj;T*WL<, l O 0-CJi^Tl:l7e)#^ 

tt, ±iBo^;i/ittto. 2OT*^M*Lv^. Ai®xi^ 
[002 1] ^;)\mzn^^^\'cmaam^%-^\t^ 

0. lwt%~2 0wt% (^M^bMlic (J-^iLX 
\t. Si'fb-^®#^ttSi0 2#y¥. Si-fb-^+A 

1 -fb-^^^^ttS i O 2 +A 1 2 O sSIK) ) ©fgH 

[0 0 2 2] «!!^i;bridu Bfi?, mm. mk^cti£<Dm 

;L'M;f)^ p H 2 ~ 5 tc^s J: "5 {c^D-r€> Zl i:)?)'^* b 

[0 0 2 3] :/;i'M2:S^'fb$it'&fe*icjfj^(cfE;i:JT 
^S^iS^^-fb^FJii, ^■r-5^'fb-^«)'fb#W^ 
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[0 0 2 4] )/jmmz^in^7i(.(Dm^i,t. 

[0 0 2 5] mwmmit. vjmcDfSc^ttj^^^it^ 

>yu =r-;i/^ y T;b#;i/x-7^;i/T-fe'x- hlcf^S 20 
*iSj^-fb:7K^x-7^;i/r;bn-;b®Bf^xx7^;k itffiE 
x^;i/{c-f^$ttS<BjSi7;i/3-;i/®i^x:^7^;u 7 

t;i/3-;u -fit J -jvf£i:f(Dimi.rj\y=t-Ji'^^ 
[0 0 2 6] ^/;i/?fi(JDiteSti. i/;i'?Rtc-^*ifis««fiK 

[0 0 2 7] y;b-M®iigM^r^^i^iaS(*. 
l^l^rai* 1 7 2 ^r^, iHMasi* 0 °c~ 1 0 0 -c 
[00 2 8] bT 

[0 0 2 9] ^m&s^miz\/)m^m^Lr=.^. fm 

Tx^r J -;^S:ffi^^fc^^c^i, ^®m#.T'$>s 8 ox; 
0 0iC?:^Si:, mB(m^mm>^itt:m<i5'e^ 

m^<Di!mmzisvfi> ^ ^ yi^(Dm^i:m:tim±'ts> t 

v>e)ta^^*^?>ii8 0'c~2 5or;*U*JM*bv\ * 
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$:#J€LT, 8 0°C~2 0 0X: ft ^Z-tamthW 

[0 0 3 0] ±Mi(D:^mz^ti\t. mim.izmtiram 

fe, r^t?nt. si-Aim^mm&m<7)^. t(D 
mm.it. s i^^:^mm^£^moym^. si-o-si 
m^ts i-o- A im^^^<^^ Aim^^'^mm 

f£m^. Al-O-Alig^ilS i-0-Alii$^$:# 

K-^tio ^m^cDm^^oymm^it. ±m<D^t^ 

[0 0 3 1] ±iaO);^?S{CJ:4xlS, ^SMb#>^ 

Mtt^^b^i^^^i^fcjga-r-sc&^^&t-s, c 

i:-t-5^®iWb^>geM*^#e.4x^i-<?&s*^, -e®^ 

li5 0 p pm~l 0 0 0 p pm (wt/wt) 
h^'JM* LV\, C(D^i)^ 5 0 p p m^SilTHiKilllC^ 

c®-^s*nooopp 

[0 0 3 2] ±SB®:5i56lCj:oT?^fi&-tS^«@Hb« 
liEl*, |g^*^0. 0 1 (iiTdmV&^t.-'^<D^riZ 

3b': 1 M m iitS^^blC J; o T ^ ^ ^fiJIlS: 

<D"e, 0. 0 1 Atm~l AtinCD<6fflCD|{i)iC&:#-t"€>t)© 

it. ^im'fmm^(Dmmito. os^m-o. 5/im 

[0033] ^;e»D±{C^«^bil^^S:?^fiatS 
t&n:«i: LT, i/ 3 h i^-x> 

®w^b$:^TV\ mmx'^mnrcm:^^^ir^^mm 
30 n m^mxit^m^izMt&mmtitf^fb^ < xm 

mizm'Si-m-t^. -is. 3 000/im$:@^Si:*® 

mm.tm< u -ts'TtLt*^ y s^w-ii^ts js-etx 

*<feSo \^tci}^^X. ^*©3p*|l!KStt3 0/tm~3 
0 0 0/tim*^*L<, 4 0Mna~2 0 0 0;[tm7t)^J:y 
M*bV\ i/3>y hl^-:^>^{C^l-JSPg*fJElil. 0 
kg/cm2~5. Okg/'cm27?,^^^L'V^. i«ltj± 



g 

jbU. 0kg/cm2 ^mX'\i.^mi:iM-t^W&ti 
h \^~-yifizi5i-f^mMfmit 1 ^~ 1 ^r5*^M* 

[0 0 3 4] :*:|gBH{CfeVNTfflVNe)ttSFe-B-R^ 
*:X?ai5lC^t:f-5#±!g|f^ (R) tt, Nd, Pr, D 10 
y. Ho, Tb, Sm©e)t)iJ?^<i:=bia. feSV^^i 
La, Ce, Gd, E r, Eu, Tm, Yb, 

mmitR<Dot>im^^^x&*)?>i)\ mm±it 

e - B - Rm*A^5fCfel-t-5 RCD-^li, 1 0 

rji^t=.m. -mmmL #{ci«v%fia^ (ihc) 

e.n-r, 3 OiS^=-%$:msi:RU>v^?fc#N^ 20 

ffi*'j#<?a:y, >s^®@3i^^a! (Br) trnvi^xmif- 

[003 5] F e (D^li, 6 SM-^^/oTl^^T'liB r iS^ 
{STU 8 0ig-7-%5:®x.-2>il]«VMHc;!)'^#e5;n?5:VN 
«)T% 6 5M^-%~8 0m^%a)-^^7b^M*bV%, * 

tcj*iSbT*t*Btsfc«>, immm^n^<DizmtL 
[0 0 3 6] B(D^it. 2m^%^mxitmmimM 

i: B U < Jfc V > Br *'^ST LT 

■^«l?Kb©fc«){C, 2. 0wt%J^*T«>P^ 2. Ow 
t%OT<DS(De)^, 'ptjiKt^lU. ^f-f4T'2. 0 40 
wt%JiAT5:-^^LTVNT=b<fcv\ ^ibiC BCD— SP?: 
3 Owt%J(JilT®CT?^f SrillCfcoT, 

[0 0 3 7] SPjIC, A1, Ti, V. Cr, Mn, B 

i, Nb, Ta, Mo, W, Sb, Ge, S n, Zr, 
Ni, Si, Zn, Hf, G a<D^h'pfji< lUO) 

X.:i^->)V^-m (BH) ma x$:2 OMGOeRi^-rS 
feiSblCli, Br;{)V>^;^<i:t,9kGRi:^e:^^lJ&Sa) 50 
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jS, Fe-B-R5McA?K5tC»i, R, Fe, BPM'IZ 

[0 0 3 8] 2|s:|6B^^Cfe^^Tffl^^e>4^SFe-B 
- R^^l^li, 1 /It m~ 8 0 At 

L, imi:tx' 1 %~ 5 0 %mmim mitms^^ 

<) S:^t^c:i:?:mi:1--&o ^l^{i> iHc^lk 
Oe, Br>4kG, (BH) ma 1 OMGOe $: 
a^U (BH) max<DWckmii2 5MGOe&dlizm 

[0 0 3 9] ^fcfe, :$i^m(o^mmmm^<D±\z. m 
Km(Dm^^3mm^i'X%^\>\ z(D^^tjm^i:u 

■So 

[004 0] 

immi ?KH«f#t^4 7 7 0 7 2 3-^45^fc 

Z.tiZ^^Xm^tircl 7Nd-lPr-7 5Fe-7 
Bj|iHfR®2 3mmX 1 OmmX emmTtSSOJi^^SSS 

Lfeo J&fe, *l§^«Fe-B-R3?^isg?M©'\®jiffl 
ICPS fetlS feODT'ttJS; < , F e - B - R^jK> KSSStC 

[004 1] m^^ij 1 : ^im^mzMu 

p^S: 1 X 1 0 - 4 p a J^ATlCj^mu, A r :^7.m 1 
OP a, ;Ur:^n&-4:OOWO>0k^r, 3 54Ma 

mo. 2 Pa, >'WTxmi±-5 0V, ^^MS2 5 0 
"C<D^4^T, ^f-y^i/ hilLT^MAl $:MV\ l O^J- 

ftl^, ^^^b^J> mimmi5^t^yi<^o)^^izx. 

^2tc^f»m iteSfe.fcu'pHifsiseu "f^vzf^ 
A\mmm^^i^^\^f~. n<=>t\.tz.m: (ai 

0<x^3) cyim-\tO. Z fimXtb-Dtc, ^ 

^(DCmtZ 5 0 p p mT'feofco ;^CD«jS«#^^M 
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[004 2] mkm 2 : 1 1 m-^^^xmsim 

®i>i$:^ff#L/m Ar:^XffilPa, «Ebl. 5kV 

9iCtm-C$>ofco ^l{C:g^t- Al-fb-^ Ail 

SJg^lCg^U «5«!aS:fToTAljMg(Z>±lCAlfift 

imm^^mmvtc, m^tit^LAimmm: (ai 2 

Ox^: 0<x^3) (Om^iiO. l/tmT'feoyco 
;S[|Kt>OC»til 2 0 p pmT'feofc, >Ea^©«igij:g|S 

fc. ±m(D:mt^m^tit:L, mBmrniz, ai^s::^ 

LT, Aimfl:^^S:«-tSlSPStcMbT> I^^Jl 

tir:^mG^mm<D'imiz^ u 2 4 mmmmmizr 
ju:^^-mmzxmmAjmm^n^\ m^titcM 
^(D-\i:AMmm3m^m^Lr:LtzL?>. 341k gfi/ 

c m 2 V N e) L fe. 

[0043] SllgiM 3 : mim 1 ra-^4^T'sa^^^s^ 

-f^^^&mv m^mmizAimi^mmu m/^i^ 

fee ^#e>4^^Al^KC)ml?tt5MmT'S)ofco 

^ucst-tAi-fb^ fiffiS, ^^^l:M> ^il^ 

B \^±\r7m.xA 1 >Ki^?:w-t-5i^5tc^ u imm 
m-DXAimm±izAimmm:mmLt^o m 

e>tlfc>SlK (Al20x^: 0<x^3) (DjmH 

0. 3 /tmT'&ofeo ;^*®Cftli3 5 0 p pmT'* 

tifc. ?^^®{c, Aim^^^Lx. Aimimm: 
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^f^TicT 10 0 ofmtmu m:mMmmm 

[0044] m^m4 : mmm 2 1 i^-^f^^r- 7 ^e-p^, 
mu m^LfcLo m^tifzAismfofmiti fimX':^ 

i^rtSfli 2 0 /I m. =t-:^mMQo:>mfi^'y:^}^~xm 

5^5:, qftWHl. Skg/cmSfcTS^^-r^, Al>^ 
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x^3) <3DlK^ttl|ttm-C'S>ofc. jfelKfOCSttSO 

40 OppmT'feofco ^©«3tli^N^jKT'feofc. ±IB 
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4 8g/l, ^r:y>?r;i/ii» (pHf^) , iioWlS 

0 g/l;?)^eJ;fcS?!SM5 5°C, pH4. 2<D«?)o#?K5: 
fflVX m^mi. 8A/'dm2.oy^mzxmM.I^^^ 
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3) owrn^ ^eis^cocs, ,eaicofiiigicovxT^9{c 

:rrbT, s i - A \^'m^mm:^kM-^^mB\zn\^ 
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